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GPS Networking Electromagnetic Compatibility
Re -Radiator Evaluation

Electromagnetic Compatibility Evaluation

Conclusions

From the tests performed in the anechoic chamber, it can be concluded that the common building materials
tested exhibited a varying range of attenuation of the EUT’s re-radiating GPS signal. The composition of the
structure in which the EUT is intended to be located is one of the factors that will determine the distance and
effective radiated power of the GPS re -radiated signal. Consideration of the building material should be taken
when installing a GPS re-radiator kit.

Further, from the tests performed in the loading bay at MET Labs, it can be concluded that, under these
conditions, an errant signal can be detected outside of the MET Labs building (test site) at a distance of 27.88
meters from the re-radiating antenna (13.12 meters away from the building). From this observation, and tests
performed on common building materials, a person installing a GPS re-radiator into a site should be able to
extrapolate a "safe zone" where other GPS receivers should be able to function without interference. It should
also be noted that all measurements and observations were made using a GPS re-radiator kit described in the
beginning of this report. Care should be taken using any other variation of the GPS re-radiator kit. After
installation, measurements should be taken to ensure the "safe zone" of operation. A GPS receiver of the
variety common to that particular installation should be used.
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GPS Networking Electromagnetic Compatibility
Re -Radiator Test Equipment

Test Equipment

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements
of ANSI/NCSL Z540-1-1994 and ANSI/ISO/IEC 17025:2000.

Test Date(s): May 14, 2003
A:sz# Nomenclature Manufacturer Model Last Cal Date Cal Due Date
1T4080 High Frequency Hewlett Packard 8563A 09/22/2002 09/22/2003
Spectrum Analyzer
1T2665 Horn Antenna EMCO 3115 03/07/2003 03/07/2004
1T4148 Semi -Anechoic Rantec 20 05/30/2002 05/30/2003
Chamber
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GPS Networking Eleciromagnetic Compatibility
Re -Radiator End of Report

End of Report
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TRANSMITTER EQUHPMENT CHARACTERISTICS

1. NOMENCLATURE, MANUFACTURER S WODEL NO.

Uy NLAZORPOC.NISH 10 (See Ramarks)

2. A NAME
(Up  GPS NETWORKING,INC.

[y, TRANSMITTER INSTATTATION
V) STATIONARY. CEILING MOUNT, NDOOR

7. TRANSINTIER TYPE
(U} LINEAR, REPEATER

& TUNWNG RANGE
(%] 1565 My - 1585 MMz

T RETROOOF TUMNG ™~
Ul NA

8. EMISSION DESIGNATORS

) 24MOGID [} ()

7. RF CHANNELING CAPARILITY

12. EMISSION BANDWIDTH

L) NA -
9. FREQUENCY TOLERANCE U CALCULATED "‘E“s"““
1 NA
w 5.3 dB () 15M w) L)}
10. FILTER EMPLOYED
b. 20dB (U} 25 MHz W) w)
Y . .
D * VES b-NO T 4008 (U] 50 MRz w ©
11. SPREAD SPECTRLIM d 50dB (U) 6ESMMe [ w
w a. YES D b. NO ¢ OCBW(U) 41 MHz w v
13, MAXIMUM B'1 RATE 15. MAXIMUM MODLR_ATION FREQUENCY
(U} 10.23 Mbps W NA
.
14 WMODULATION TECHNIQUES AND COBING 17. DEVIATION RATIO
(U)  DSSS: QPSK with 10.23 Mz PRN code V) NA
18. PULSE CHARACTERISTICS
- a. RATE
16 PRE-EMPHASIS @ Na w W
W 2. YES b NO
__ewDTH() NA an w)
19 POWER
a. MEAN (U} SeeRemarks (M) (34} . RISE TME (U] NA v Iy
d. FALL TME
FPEP W) WA © i 1 w w
©. COMP RATIO {U) NA ) L)
20. QUTPUT DEVICE 21 HARMONIC LEVEL
(7  TRANSISTOR DEVICE 2 2m W) -80dB
22. SPURIOUS LEVEL b. 3rd Uy B0dB
U; -80dB
73 FCC TYPE ACCEPTANCE NO. COTHER @n -80dB
Uy NA
24. REMARKS (U} Item 1 and 2: There are two vendort with very similar chazacteristiecs and
implementation approach. The information stated on the fomm are for tha
GPE Networking, Inhc. The second vender is GPS Sounce with transmitter
part All.
Item 4. The transmitter section, for the GPS Retworking system, is
impiemented as a 20d8 amplifier that pe-Broadrasty, ipdoors, the GPS
signal that {3 received from out{OOrs by the receiver secrion. There is
no additional modulation imparted 6n the GPS signal. The tzansmitter
section for the GPS Source system is implemented with a 30 d¥ amplifiez.
Item 1%: The GPS sagnal reaches the earth at -157 te -160 dBM. The
entire GPS Networking system {the receiving antemna, receiver LNA (40
B!, interconnecting cable losses {7 dB), and transmitter amp (20 dB)
will rmpart a msximom of 56 48 of gain. Thus, the transwit pover ic
CLASSIFICATI
N UNCLASSIFIED HF 1207982
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UNCLASSIFED PAGE 5

RECEIVER EQUIPMENT CHARACTERISTICS

(T NOMERCUATURE. MARUFAT TORER'S ODEL RIX 2. MANUFACTURER'S RAME
V) GSP-SBZ iSee Remarks) {U)  Alls Communicalions
T RECENERINSTRTTATION o RECENER TVPE
U} Foed Mount-Buliing Roof-Ouidoors )  Ampity (See Remyeks)
5. TUNING RANGE . METHOD OF TUNING
L) 136547 MHz - 1485.62 Minz W Na
& EMISSION DESIGNATURS
24MOGID
T RF CHANNELING CAPABILITY _T!('ui,ﬁiéfw
o1 NA Tt Y
5. FREGUENCY TOLERANCE R E—— D CALCULATED B MEASURED
(U}  NA a.3 d8 W ML
130, SELEGTWITY | 15t (U] ™I ) rd b 20 a8 U 90 MHz
s -7 a8 NA NA NA Y| ™
b. 20 ob NA NA NA . Preseiection Type U) 4 Pois Distectne
< 08 NA NA A T TR RRW POST D TEGTION FREGUENEY
12. IF FREQUENCY T (h NA
AP 14_ MIIMUM POST DETECTION FREGUENCY
R U WA
bo2nd ) NA [ <. MAXIMUM BIY RATE "
< id () NA ®RFF NA
115. OSCILLATOR TUNED 15t (3 [2nd (D | 2rd qLh 17, SENSTTVITY
a SENSITMITY 4y 101 gBm
2. ABOVE TUNED FREQUENCY
b. BELOW TUNED FREQUENCY b. CRITERtA W ow
"¢ EFWER ABOVE OR BELOW €. NOISE FIG W 1608
THE FREQUENCY
15, DE-EMPHASIS
~ d. NOISE TEMP (1
w a. YES E £. NG
A WAGE REJEC T 20, SPURIOUS REJECTION
W Ha Uy NA

21.RFMARKS (U} ftems : and 2: The this informatian on the form is for the G5 Metworking
System. The receiver for the GPS Source system is the Gk 1575N
manufactured by Ace fechnology.

Iiem 4. The receiver for the GPS Betwocking system is implemented with a
40 df LKA, a the highly selective dielectric patch antenna and a
dielectzic filier serving aa preselection. Ho Ezegquency converzion iz
performed no: is cthere any Kkind of daraction performed. The intenr is
for the teceiving antenna and LNA o colject the GPS signal cutdoors in
view of the GPF constellst.on for re-broadcasting of the signal indeors
by the crsnamitler section. The receiver far the GPS Source system 1x
irplemented with 4 33 9B LNA, a the highly selective dielectric patch
antenns and a dielectric filter serving as preselection

lrem 17: Sensativity is calculated using 0.0 dBm Minimuk Detectsbie
sigmal., z Noise Fiqure of 1.6 d8, and RE 3 db bandwidth of 40 Mpz.

 CLASSIFICATION C
UNCLASSIFIED WF 12007992
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ANTENNA EQUIPMENT CHARAGTERISTICS

[ S———

1w u 2. TRANSMITTING

Et:l b. RECENING

D £. TRANSMITTING AND RECEIVING

Wy GPS S22 {See Remarks)

|2 ROMENCLATURE, MANUFACTURER'S MODEL NO.

3. MANUFACTURCR'S NAME
o) AR Commuticabions

s FREQUENCY RANGE
Uy 1565 MHZ - 1585 MHy

5. TYPE (U} Dwlecioc Paich

7. SCAN CHARACTERISTICS

a. TYPE [U) NA

6. POLARIZATION

b VERTICAL SCAN () NA

W) RghkHand Gooular {13 Max Elev Uy Na
8. GAIN (2} Min Elev W) NA
I 2. MAIN BEAR (3) Scan Rate [T
o) 3eBi —
™%, 75t MAJOR SOE LOBE C HORZONTAL SCAN  [)  NA
NA

ﬁ,ﬁLw —- {1} Sector Scanned () NA
3. BEAMWIDTH
T2 HORIZONTAL {2) Scan Rate Uy Na

Uy 360dag

& VERTRCAL d. SECTOR BLANKNG () D M YeES [ﬂ No
(L i8ndeg

10. REMARKS (L9

Item L. This antenng 15 wied by both system for theat AndOOrs antenna.
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